Analysis of Janus tyrosine kinase phosphorylation and activation.
Activation of Janus kinases (Jaks) occurs through autophosphorylation of key tyrosine residues located primarily within their catalytic domain. Phosphorylation of these tyrosine residues facilitates access of substrates to the active site and serves as an intrinsic indicator of Jak activation. Here, we describe the methods and strategies used for analyzing Jak phosphorylation and activation. Tyrosine-phosphorylated (active) Jaks are primarily detected from cell extracts using anti-phosphotyrosine-directed Western blot analysis of Jak-specific immunoprecipitates. Additionally, receptor pull-down and in vitro kinase assays can also be utilized to measure cellular Jak catalytic activity. In addition to tyrosine phosphorylation, recent evidence indicates Jaks can be serine phosphorylated upon cytokine stimulation, however the lack of commercially available antibodies to detect these sites has hindered their analysis by Western blot. However, phosphoamino acid analysis (PAA) has been employed to monitor Jak serine and threonine phosphorylation. Over the past decade, remarkable advances have been made in our understanding of Jak function and dysfunction, however much remains to be learned about their complex regulatory mechanisms.